Searching PAJ 



1/2 ^— V? 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2001 -033665 

(43)Date of publication of application : 09.02.2001 



(51)Int.CI. G02B 6/42 



(21 )Application number : 1 1-205764 (71)Applicant : HITACHI LTD 

(22)Date of filing : 21 .07.1 999 (72)Inventor : MIUFRA TOSHIMASA 

TOGAWA HIDEO 
TATENO KIMIO 



(54) OPTICAL MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure the life reliability 
as communication equipment and prevent the breaking 
of fibers by covering and protecting an optical coupling 
system and an electric contact with a light transmitting 
resin, and constituting an optical fiber so as to be 
attachable and detachable through a connector. 
SOLUTION: A wiring pattern for the conduction of a 
laser diode 1 and a monitor photodiode 2 is formed on a 
Si substrate 4. A V-groove for loading an optical fiber 5 
for emitting laser beam to the outside and a ferrule 6 to 
touch a connector with optical fiber 9 is formed on the 
substrate 4. A lead frame 8 with on-board optical 
coupling system and optical element is housed in a metal 
mold, and 1 .3 p.m of silicone resin 3 having a light 
transmittance of 95% or more is injection molded, A wire 
bonding and the optical fiber 5 are perfectly covered 
with the silicone resin 3. A semiconductor sealing epoxy 
resin 7 is transfer molded, whereby an optical module to 
and from which the connector 9 is attachable and 
detachable is manufactured. 
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• NOTICES • 
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CLAIMS 



[Claim(s}] 

[Claim I] «i the optical transmittint modMlo which comisU of an optical f^r which carries out 
optical eeuplir« to a laaar diode and tNs laser Ma. an optical coupiing system and an ^tric 
oontaci carry out coat protection with the retin of lifht transmission natwe — havint — •«* - 

- in addition — and the optical module to which the optical fiber which conducts a lightwave 
sifnat to the exterior is characterized by being the structure of an attachment-and-detachment 
type by the corwtector. 

[Claim 2] in the optical receivins module wMoh consisU of an optical fiber wMch carries out 
optical coupling to • photodiodo and this photodiode. an optical coupling system and an eleotrie 
contact cover with the resin of light transmission nature — having — **** — in addition — and 
the optical module to which the optical fiber which conducts a lightwave sigrial from the exterior 
is choracterized by being the structure of an atta ch mer * a nd d e tachment type by the 
cerv>ector. 

[Claim 3] th« perimeter of light transmission nature resin covers with conductive resin in an 
optical module given in the preceding clause — having — the gtar>d of • loadfrsme — Bowing — 
a grourxl — it can take — — in addition — and the optical rnodulo according to claim 2 

whose optical fi>er which conducts a lightwave signal from the exterior is the structure of an 
atta ch men t -and-detachment type by the conrwctor. 

[Claim 4] An optical module given in any I term of claims t-3 characterized by light 
transmittance with a wavelength [ in / in the resin of the light transmission feature which carries 
out coat protection of an optical coupling system and the electric contact / I cm in th*ckr>ess ] 
of 1.3-1.6 micrometers being 90% or more in an optical module given in the preceding clause. 
[Claim 5] the coefficient of iirtear expansion of the resin of the light transmission nature which 
carries out coat protection of an optical coupling system and the electric contact in an optical 
module given in the preceding clause — 1x10-5 to 1x10-3 (1-/dep-ee C) — it is — in addition - 

- and an optical module given in any 1 term of claim 1 to claim 4 characterized by the rigidity in 
-40 degrees C bwng Is 103 to 1x104 («/em2X 

[Claim 8] 
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DETAILED DESCRIPTION 



[Detailad Description of the krwantion] 
[0001] 

[TiaM of the bivention] Espectslly this invention relates to the module for optical comm u ni c ation 
about an optical transmission system. 

loom 

[Doaoription of the Prior ArO The optical module which consisU of an optical fbor or optical 
wevevjide. and a earner light amittint device conventionally is dedicated to the interior of the 
padiaflO closed with hermetic seaiinc Nemely. meltins immobilization of a packace and the fiber 
is carried out by YAG wekfing etc.. as for the part which the Qmt projects to the exterior of a 
pad^Ce. the a«ti|ht is taken, and. as for the package and the lid. the airtight is taken by 
aoMerint etc. It is made from the ceramics with which the pscksKe itsetf carried out the 
leminating of the metal to e part for jointinc with a metal or a lid. or a fiber. 
[0003] Since the fifht corpuscle child is sensitive to humidity, an atrtiiht is taken with hermetic 
seafing here for securing modutsr life dependability of operation by making it the stnjcture where 
moisture does not trespass upon the interior. 

[0004] Although the optical module by the resin seal has been produced in recant years, the 

fiber has structure projected Hke the pigtail. 

[0005] 

[ProblemCs) to be Solved by the Invention] EspecisUy the optical module of this invention aims at 
^plication to the communicstion system of a subscriber system. Theref o re, in order to instaB to 
each home, it must be fit for low cost and mass production method, in adfStion — and Gfe 
dependability r>eeds to be guaranteed as communication equipmant. 

[0000] However, there are the following technical problems in the conventional optical module. In 
order to can^ out the hermetic seal of the module, the amount of [ for taking internal 
eomponenu er»d electric jur»ction ] terminal aree must also secure an airtight with a package. In 
order that an optical fiber may take an airtight with a package similerty. the expensive thing 
which performed metal plating is used. 

[0007] Moreover, tfte activity which carries out the hermetic seal of the interior of a moAjle 
package is convlicated. the activity for taking time emount and checking an airtight is also 
oompficated. and it takes time anwunt. 

[0008] Since melting immobilization especially of the part whi^ the f>>er prptects to the exterior 
of a package ia carried out by YAG welding etc it may break with a fiber qePtion part in the 
oasee. such as hauli«e of a module. And in order to prevent this ffter crease, protection material 



[0009] The modi^ of pigtail structure ia not fit for mass production method by the resin mouM. 
and in case it makes loading connection of the module at the cireuit boerd. it cannot do package 

[OOID] 

[Means for Solving the Problem] coat pro te ction of an electric contact and the optical coupling 
aystam is carried out with the resin of light transmission nature, and an optical eouplinc system 
and an eleetrie contact carry out coat protection of the above-ment io ned technical problem with 



the resin of Kght transmission nature — having — **** — in addhion — and the optical fiber 
which conducts a lightwave signal to the cKterior is solved by the connector with the optical 
moilule which is the structure of an attachment-and-detachment type. 

[001 1] Thet is. by co verin g a sensitive light corpuscle child with the resin of light transmission 
nature especially to humidty. an ionieity impwity which advances an electric erosion reaction to 
a co mponent interface invades, or this inventMn prevents moisture stagnating to an interface. 
Fi«thermore. by covering an electric contact with resin. electric erosion can be prevented and 
the mechanical impact of eomponenU can bo eased spin. Even if it carries out simple cktsure 
by resin instead of carryinf out the hermetic seal of the package of an optieal-comnH^ication 
module with a HAMETCHIKKU seal by this, the Kfe roKability assurance as communication 
equipment becomes poss^e. Moreover, it ba o omas possible to use plastics, such as a metal, not 
only the ceramics but an epoMy resin, aeryfie resin, pdy i mida nwn. aiKcone resin, urethene resin, 
and a Kcyjid crystal polymer, as a member of a package. 

[0012] Moreover, espoeialty an optical fiber can prevent the fibar crease which poses a problem 
from the module by the conventional pigtail mold module by making mto the structure of an 
a tt a chmen t - an d de t a ch men t type the part prqiocted outside by the connector. Furthennore. 
mass production method by the resin mould is possible, and in ease loadmg connection of the 
module ia mada at the cireuit board, package soMarSng by the reflow of the optiesi module of 
fber atta ch m ent an d-detachment type structure is atUinad. artd it can attain large hiw cost- 

[00131 

[Embodenent of the bwention] The example of this invention is explwned based on a drawing 

[OOui 'Eaample 1' drawmgi (a), (b). and (c) era the axtamal views of the optical transmitting 
module of ties ewention. 

[0015] Si The cirouit pattern for tAing a fW to a laser dioda t and the photodiode 2 for 
monitors is formed in the substrate 4. Moreover. Si V-slot for carrying the ferrule 6 in contact 
with the optical fiber S which carries out outgoirtg radiation to the exterior, and the connector 9 
with an optical fiber in a substrate 4 in response to the Nght from laser is formed. When the head 
of an optical fber S stores in less than 100 micrometera from the head of V-slot in consideration 
of the thickness of solder, the cireuit pattern and V-channel depth are designed so that it may 
came to the location as for which the light the from a laser diode t carried out [ Kght ] 
incidsnee to the oore of en optical fiber $ carries out outgoing ratfation from a fber edge with 
the output of 20d8 or more. 

[0016] Alipment b carried out by the image processirtg and a laser tfode 1 and the photo«Sode 

2 of a swfece incoming radwtional type are Si. It is soldered on a substrate 4. 

[0O17] Sueceedmgly. a substrate 4 is pasted up with the cood s i lver epoxy resin of heat 

d w sipation nature, in order to lower the thermal resistance of laser to a leadframe B. 

[0018] Bondmg of the 25 na ei -om e ter golden wire is cvried out to wiring on a substrate 4. and 

wiring on dMdes I and 2 and a substrate 4 from the pin of a leadframe 8. respectively so that a 



[0019] Si If the IV« which cwried out incidence to the single mode optical fiber 5 whose light 
from a laser dwde I is core diameter the diameter of 125 micrometera of 62.5 mi cr ometera 
carries out owtcoetg radwtion to a substrate 4 from a fiber edge by output t5dB**3d8. the 
marker for dedwating the head of an optical fiber 5 to the calculated location is prepared. 
Alivvnent of this marker and fiber is carried out. a fiber 5 is dedteated to V-slet. and a fiber S is 
fixed to V-slot using an ultraviolet ctving mold epoxy adhesive. 

[0020] These optical coupling system end s laadfrBme ( finishing / light corpuscle chiM h>eding ] 
are dedwated to metal mold, and coefficient of Bnear expansion ir«ection molds the silicone resin 
3 of 95% or mora of K^t transmittanee 3 (eel)sl0-4 (1-/decree C) and whose ri^dity in -40 
devees C ve 5 (a*l)x104 (g/em2) wid 1.3 micrometera. and a refractive index 1.45 (NO). At this 
time, wirebondng and an optical fiber are thoroughly covered with sKeone ras'm 3. arKf air 
bubbles do not exist in the eAerior, either. 

[0021] The abo»e mentioned member is sueceedingly moved to another metal mold, transfer 
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molding of the epoxy resin 7 for semi-conductor closure b carrbd out. and an optical module 
witit a removeble corwMctor 9 is produced. 

[0022] Thus, the produced optical tran sm itting module showed the good property. 
** (a) of drawing 2 and drawrinc 3 and (b) are explained below to "the example 2.' 
[0023] 2 ^ "<kW>a2 b e ph^^todiode for Kght-receiving. and It b pra empSfier. 
[0024] Si The cireuit pattern for taking a flow in a photodbde 2 and pre amplifie r 1 1 b formed in 
the aubstrata 4. Moreover. Si V-slot for carrying the femile B in contact wath an optical fiber S 
and the c onnector 9 with en optical fiber in a substrate 4 is formed. When the head of an optical 
fiber 5 stores the head of V-slot in less than 9f>**S mi cr ometera in consideration of the 
thickness of solder, the circuit pattern and V-charetel depth are designed so that it may come to 
the location where the fight which a photodmdo receives becomes 0.8 or more A/W of sensibility, 
and -30d8m or more of return loss from an optical fiber. 

[0025] Alignment b carried out by the image processing artd the surfeee incoming radiational 
type photodiode 2 b Si. It is sdderad on a substrate 4. A substrate 4 is sueceedi n gly pasted up 
on a leadframe 8 with a silver-epoxy resin. Bonding of the 25-niicremeter golden wire b carried 
out to wiring on wiring on a substrate 4. a photodiode 2. pre amplif i er 1 1. and a substrate 4 from 
the pin of a leadframe 8. respectively so that a current may be supplied to a photodbde 2 and 
pra ampMier 1 1 from a pev 

[0026] Si The marker for dedicating the head of en optical fiber 5 to the k>cation of 50 
mi cr ometera from the end face of a photodioda b prepered in the substrate 4. Aliyw en t of this 
marker and fiber b carried out. a fber 5 is dedicated to V-slot. and a fiber 5 b fixed to V-stot 
using an ultraviolet curing mold epoxy adhesive. 

[0027] These optical coupling system and a leadframe [ finishing / fight corpuscle chOd kwdirig } 
are dedbated to n>etal mold, and coefficient of linear expension ir«ection moMa the aaieone resin 
3 of 95% or more of Kght transmittanee 3 («el)x10-4 (1-/degree C) and whose rigicfity in -40 
depaea C are 5 (•at)x104 (g/em2} and 1.3 micrometera. end e refractive index 1.45 (ND>. At this 
time, wirebondeig and an optical fiber era thoroughly covered with sKeone rasin 3. and air 
bubbles do not exist in the interior, either. 

[00281 So much, from installation and the upper part, the silver filler close siKeone resin 12 of 
viscosity 230P is applied to this siKcone resin coat article, artd heat harden i ng of the seal for an 
insuletion shown in drawing 2 R>2 10 is carried out to iL The volume resbtivity efter the heat 
ha rdareng of thb s^ver fiOer dose silicone resin 12 b the order of 1fH4ohm stmI em. 
[0029] Then, the seel 10 for an insubtion is r emoved, the above-mentioned member b moved to 
another metal mold, transfer moWing of the epoxy resin 7 for semi-conductor closure is carried 
out. and the optical receiving module shown in dra wing 3 b produced. 

[0030] The interior was covered with conductive resin, and this optical receiving module flowed 
to the gbnd of a leedframe, had taken the ground and the receiving photodiode is covered from- 
the nobe signal and it showed the good receiving sensibility property. 
(00311 

[Effect of the Invention] The optical receiving module of this invention can supply 
communication system to a large quaiHity by low cost by carrying out simple cktsure with 
adhesives instead of carrying out the hermetic seal of the package with a HAMETCHIKKU seal. 
The life deper>dabil«ty as communication equipment b guaranteed l»y covering a carrier light 
emitting device especbVy with li|^ transmission ruttre rasin. Furthermore, the fiber crease 
w^uch poses a problem by the conventional pigtail mold modiie can be prsvented by making an 
optical fiber into the structura of an attachmerrt-artd-detachment type by the connector. 
Furthermore, mass production method by the resin mould is possible, and in case k>adir^: 
connection of the module is made at the circuit board, package sotdering by the reflow of the. 
optical module of fiber attachment-and-detachment type structure b attained, and it can attain 
large low cost-ization. 



[Transbtion done.] 
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PROBLEM TO BE SOLVED: To ensure the life 
reliability as communication equipment and 
prevent the breaking of fibers by covering and 
protecting an optical coupling system and an 
electric contact with a light transmitting resin, 
and constituting an optical fiber so as to be 
attachable and detachable through a 
connector. SOLUTION: A wiring pattern for the 
conduction of a laser diode 1 and a monitor 
photodiode 2 is formed on a Si substrate 4. A 
V-groove for loading an optical fiber 5 for 
emitting laser beam to the outside and a 
ferrule 6 to touch a connector with optical fiber 
9 is formed on the substrate 4. A lead frame 8 
with on-board optical coupling system and 
optical element is housed in a metal mold, and 
1.3 &mu m of silicone resin 3 having a light 
transmittance of 95% or more is injection 
molded. A wire bonding and the optical fiber 5 
are perfectly covered with the silicone resin 3. 
A semiconductor sealing epoxy resin 7 is 
transfer molded, whereby an optical module to 
and from which the connector 9 is attachable 
and detachable is manufactured. 
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